Complementary roles of glycoprotein VI and alpha2beta1 integrin in collagen-induced thrombus formation in flowing whole blood ex vivo.
Platelets interact vigorously with subendothelial collagens that are exposed by injury or pathological damage of a vessel wall. The collagen-bound platelets trap other platelets to form aggregates, and they expose phosphatidylserine (PS) required for coagulation. Both processes are implicated in the formation of vaso-occlusive thrombi. We previously demonstrated that the immunoglobulin receptor glycoprotein VI (GPVI), but not integrin alpha2beta1, is essential in priming platelet-collagen interaction and subsequent aggregation. Here, we report that these receptors have yet a complementary function in ex vivo thrombus formation during perfusion of whole blood over collagen. With mice deficient in GPVI or blocking antibodies, we found that GPVI was indispensable for collagen-dependent Ca2+ mobilization, exposure of PS, and aggregation of platelets. Deficiency of integrin beta1 reduces the GPVI-evoked responses but still allows the formation of loose platelet aggregates. By using mice deficient in G(alpha)q or specific thromboxane A2 and ADP antagonists, we show that these autocrine agents mediated aggregation but not collagen-induced Ca2+ mobilization or PS exposure. Collectively, these data indicate that integrin alpha2beta1 facilitates the central function of GPVI in the platelet activation processes that lead to thrombus formation, whereas the autocrine thromboxane A2 and ADP serve mainly to trigger aggregate formation.